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Theme: lesearch on'the.Pfo@agatioﬁ of UKW-{very high frequéncy) in the  Troposphere

Short Designastion: Troposphere . . |

1

hesearch included wave propapation in the méter range béyond- the horizon.
The basis for resesrch was the ‘theoretical work of Schachenmeier; which for
the first time takes into consideration the influence of an inhomogeneous
atuospliere on diffraction’ and refraction and thus provides the theoretical
basis ior the propagation mechanism up to shortly beyond the horizon.
Ixperimental proof was %o be found for the validity of ‘the theoretical .
deductions. ‘ o T ' N

Heasured dats obtained at 68 YHz (megacycles) on sn experimental line 76
kilometers long with Radiosonden Stution Lindenberg at the céenter were
compared with calculated values; . .the required meteorological vialues were
furvished by Rudiosonden Station Lindenberg. Measured .and calculated

values were in fairly close agreement, with correlation coefficients” of
between 0,3 and 0.5." It was determined, however, thet pgreat devistions - -
occurred on certain days, @ fact which indicated thet ‘othier factors influence -
wave propagation. - After this had buen determined, investigations were méqg
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to find out to what extent pantlal reflections on invcr51on 1ayers csn also "

contribute to. reception field intgnsity. By taking these factors into
consideration, correlation co-efficients. werecorrected to between 0.6 znd
0.7." Thus, dme relation worked out by achachenmeier with considerstion of

"~ refléction phenomené wasrexperlmentally préven and-the wave propagetion

mechanism up to shortly beyond the horizon was elarified. The results.
were published in the Jenuary 1956 issue of Hochfrequenztechnik und
blektroakustik. Measurementscontlnued to be made to obtaln date on the
averagc dgily varlatlonso_ . el

- As. so0n as’ the construction of. an. experimental line with E: wavevlength of
10,5 centlmeters is completed,. the equipment is to be used for trans<- _

mitting measurlng “directives, It .is. planned’ to repest. a measuring series
at 68 MHz. diter completion of a new type of radiosonde which is to

furnish more exact meteorologicul ‘data.on a contlnulng basis. A scheduled
date.for this repeat: measurement series connot be fixed as yet. In view
of the results obtained, the research.theme can be considcred completed
by the end of 1956. A termination report on the theme w1ll be submitted
before the end of 1956 .

.

Theme:- F1e1d Inten51tv hecordlngs 1n the Centlmeter Wave Range

Short D631gnation., Field Inten31ty Centlmeter Waves

1.

In order to Ehed llght on' the mecﬁanlsm of -wave pfopapatlon over great
distances, research is to beé expdnded to include. the .centimeter wave
range. Especlally, ‘the distribution and magnitude of the individusl

. components of the reception rzeid intensity are 1o bd-investirated in

. respect to the evdluation and’ ‘side ~ in order to obtain knowledge of: the

precise structure of the atmosphere and its effect on wave propzpation.
For this puxpose the sharpest possible focussing by both transmitter and
receiver is'necessary. Such focussing requires research in the centimeter
range. <A wave-length of 10.5 centineters was chosen. The experiments

are to.be tarried out over the same 76.kilometer line with iadiosonden -
Station Llndenberg ‘at its center. Large transmission power,  such as is
availsble in-the United States (about 10 kw) for such. expéyimcnts, is not

' available in bast Germany; only 8 transmitter of about 7w, .will be available.
. Therefore, the receiving apparatus must be especially: sensitive. The

"lock-in" procedure, which makes it possible to measure the sipnal indicator
even despite the noise of the receiving device, was chosen. With such a
procedure thevsen51tiv1ty can be increased over normsl receivers by the

factor 10°; however, -the procedure requires a rather compliczted apraratus.

. The apparatus is now undér construction,.and it is estimated that measure-

ments can begin by the fall of 1956. Four-meter parabola mirrors are used
as_antennae; at a wave-length of 10.5 centimeters they have a focussing
width of 1.5 degrees, and they can be microtuned for evaluation ahd side -

* Note: H8he und Seite,
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Theme: Field Intensity Recordings of Fixed Stations in the Ultrashort

VWiave Range

Short Tesignation: Field Intensity Ultrashort Wsve

1.

20

After it became possible to work with higher trsnsmitting power and
antennae, it was determined that reception field intensities occurred

at great distances and over a wide frequency band up to several

thousand MHz. These intensities deviated considerably from those to be
expected on the basis of the diffraction theory. For great distanc:s,

the observed values exceeded those of the classical theory by several
hundred decibels. The fact that great distances can be spanned ¢1so i

the . VHF . wave range is of great practical significance for *he
following two reascns: (1) it is possible to disturb local reception by
means of .very distgnt transmitters ~and (2) with
sufficient radiating power, the number of relay stations csn be reduced.
Thus, research on these extra-long distances has become prominent inter-
nationally. As yet, a clarification of the above-mentioned phenomena by
means of cducte or reflections on the atmospheric layers thus far observed
1s impossible because of the frequency of the occurrence of the phenomena.
It can be stated with some certainty only that the causes for these
phenomena can be sought in the small discontinuities of the index-of-
refraction gradient. Such discontinuities can be the reason for scattering
processes {Streuprozessen). The works of Booker, Gordon, Weisskopf and
Villars which treat this subject are generally used for calculations at
present. However, meteorologically there is still little known about the
detuiled structure of the atuwosphere, so the theories developed are still
based on a series of assumptions and idealizations. The Heinrich Hertz
Institute has investigated to what extent partial reflections, instead of
scattering processes in the small discontinuities (which are certasinly
present), can produce the observed field intensities. liesults thus far
obtained, based on assumptions concerning the status of the atmosphere
similar to the assumptions used by scattering theories; reveal that theorct-
ical results obtzined on the basis of partial reflections correctly desciibe

' wave propagstion both in respect to quality and magnitude. More exact

calculations will only be possible when the origin and properties of the
smsll discontinuities are clarified. From the results of research at the
Heinrich Hertz Institute; it can only be concluded that both calculs’in.
methods (partial reflections and scattering processes) lead to the
result.

Field intensity measurements were made simultaneously on observat: - e8

of 200 kilometers, 360 kilometers and L50 kilometers, and the meziured ,aluss
were compared with the calculated values. The calculated and mesy .ed values
were in close agreement. The daily changes observed were coused the
inversions occurring during the forenoon and the evening hours (& .l
propagation); the field intensity increases were superimposed on 1t
extra-long distance propagation. D:zta on the size and specd ~*
layers over the line were obtained by experimental observatio:
propagation.
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